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ABSTRACT 



Instructional television (ITV) has been little used 
in the nation's schools because ITV hardware and software has been 
unreliable and expensive and teachers have yet to learn to use ITV. 
The perfection of inexpensive videotape recorders/players (VTR) and 
inexpensive tapes and cameras could remedy the problem. A package 
consisting of 10 mobile VTR's and television sets, a tape library, 
and several TV cameras per school of 50 rooms and proportionate 
equipment for schools of other sizes would cost only about $5 per 
student per year. If an active head-end at each school transmits the 
ITV programs by cable to the classroom it would cost about $33 per 
student per year. The cost of school ITV could be lowered by a 
dedicated school district cable system— a 40 channel cable to each 
school and thence to each classroom. The Federal Communications 
Commission sponsored 4-channel fixed service would provide less 
flexibility and would be slightly more costly for approximately equal 
service to classrooms. Although satellite distribution has been 
proposed for ITV in the United states, a lack of knowledge of the 
cost of satellites and satellite reception equipment makes it 
difficult to reliably estimate costs. Satellite distribution, 
however, should become increasingly possible in the future. (JY) 
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FUTURE DEVELOPMENT OF INSTRUCTIONAL TELEVISION 



by H. J. Barnett and A. T. Denzau 
with assistance from J. R. DuMolin and J. P. Singh 

Center for Development Technology 
Washington University, St. Louis, Missouri 



1. Summary and Conclusions 



1. Television instruction could be a magnificent innovation of great 
importance. It holds large promise in lectures, display and demonstration; 
in computer assisted instruction; in home as well as school education; and 
in education of both adults and children. The prospects include increased 
individualized instruction; repetitions for slow learners, acceleration for 
fast; and offerings from the best of teachers to all students. Cost savings 
are also possible. 

2. In this paper, we focus on ITV in schools. This is now in an un- 
developed state for two reasons. Technology, both hardware and software* is 
still immature and has been expensive. And teachers have yet to learn how 
to use the innovation. The first Important stage in the development of ITV 
is for teachers to experiment with and use TV programs and to learn how to 
incorporate them in classrooms. 

3. A breakthrough is now at hand for this stage, which will both 
greatly reduce cost and assist teachers in their learning how to use 
instructional TV. This is the perfection of inexpensive video tape recorders/ 
players (VTR) and inexpensive tapes and cameras. If schools were provided 
with these, teachers could view and re-view tapes. They could consider, 
learn, and experiment with ITV over the next several years, each at his own 
speed and in his own subject matter. We have conceived a "package A", which 
consists of 10 mobile VTR's and TV sets, a tape library, and several TV 
cameras per school of 50 rooms, and proportionate equipment for schools of 
other sizes. This would cost only about $5 per student per year, less than 

1 percent of the usual school budget. It would seem a small price to pay 
for successfully introducing and planting ITV in the educational establishment. 

4. We next consider the subsequent use of TV in schools as a major 
instrument in Instruction. We conceive of ITV employed in up to 20 percent 
of class time in some school districts beginning in about 1974, and conceive 
that the innovation spreads rapidly to other districts. If an active head- 
end at each school transmits the ITV programs by cable to the classroom it 
would cost about $33 per student per year. If the city school district 
transmits the programs to the classrooms it would cost only about half as 
much; this Is due to economies of scale In the head-end facilities and 
labor. 
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5. It appears that the most promising system for school ITV in this 
latter developed stage is a dedicated school -district cable system, which 
we have termed Package F. This is a 40 channel cable to each school and 
thence to each classroom. On its multiple channels, the school -district 
head-end transmits a schedule with numerous repetitions of each program to 
accommodate diverse individual classes, and also transmits programs in response 
to special request from teachers. In addition, this system includes a 
limited number of VTR's, TV booths, cameras, etc. in each school for in- 
dividual teacher and student use. This aggregate of 40 channel cable services 
and other facilities costs perhaps $15 per student per year, about 2 percent 
of the average school budget. In turn, it provides TV instruction for an 
average of about 20 percent of class time. The innovation offers considerable 
opportunity for improving the quality and content of the schools' instructional 
offerings, or for reducing cost, or both. 

6. The FCC sponsored 4-channel 1TFS service (or 4 leased channels on 

a commercial CATV system) appear less desirable. Relative to the 40 channel 
cable service, above, they provide less flexibility; would be slightly more 
costly for approximately equal service to classrooms; and in the case of ITFS 
it is less favorable in signal quality and less attractive for potential 
expansion of ITV to home instruction. 

7. Satellites distributing national programs have been proposed as a 
major system in ITV. One concept conceives of service from a national head- 
end facility via satellites to reception equipment at individual schools; 
this would substitute for active school head-end facilities. Another concept 
conceives of service to a city school-district cable system from a national 
head-end facility and satellites to individual city reception equipment; this 
would substitute for active city head-end facilities. In our lack of knowledge 
of the cost of satellites and satellite reception equipment, we are unable to 
estimate reliable cost comparisons. We do roughly estimate, however, the 
national cost of the alternative non-satellite system. This is the cost which 
the satellite system, if it were of equal capability, would have to equal or 
improve upon in order to be economically advantageous. We are now engaged in 
economic research on such satellite systems. 

8. Satellites have also been proposed for areas with small and dispersed 
populations, such as Alaska. With the advent of inexpensive VTR's and tapes, 
this attractive innovation is becoming available for such areas. The nature 

of the costs of a school or classroom VTR system is that they are approximately 
proportionate to population numbers. Thus, small populations can be served 
at small costs. In Alaska, for example, the individual classroom or individual 
school VTR system could provide ITV to its 78,000 school students for a total 
of about $3 millions per year, including TV sets. This is alternative to a 
specialized, many-channel Alaska satellite which would broadcast to school 
head-end receivers, with distribution on a school wire system to individual 
TV sets. The $3 millions is thus a rough estimate of the cost which the 
Alaska ITV component of a satellite system, if it were of equal capability 
to the VTR system, would have to equal or improve upon in order to be 
economically advantageous. 
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2. Introduction and Design 

We have speculated on the possible stages and sequence of develop- 
ment of television in grade and high school education in the next half 
dozen years or so.* Very early we discovered a seeming paradox. 
Television has been around for a generation or so. It is widely 
appreciated to be a medium of large potential for improved quality and 
efficiency of school instruction. The Sesame programs have been greatly 
applauded. A number of areas— Hagerstown, Md.; Dade County, Florida; 
the States of South Carolina, Kentucky and New York; and others— are 
seriously embarked upon ambitious television instruction programs. 



*0ur study began as an inquiry into the possible use of satellites for 
television instruction in schools. But it then became apparent that, 
except for unusual situations, such use of satellites would depend in the 
first instance upon the adoption of television instruction in schools. 

Satellites are potentially a very efficient mechanism for delivering 
television programs to schools. They offer nationwide distribution of 
signals from a single broadcast point, which could permit large economies 
of scale in transmission facilities, tape libraries, personnel, etc. The 
uses and effects of satellites will, however, be constrained by the extent 
of use of television instruction. In turn, adoption ,and enlargement of 
television instruction will depend upon attitudes of school teachers, their 
capabilities and training, costs and finances, and other characteristics 
of the U.S. educational environment. 

It is expected that the Center's project will focus on satellites in other 
papers; here we give only preliminary comments on satellites. In other 
papers, also, we would consider educational uses of television beyond in- 
school instruction of elementary and high school students. There also we 
would consider carefully special areas such as mountain sections and Alaska. 

Here in this paper we are primarily concerned with the more usual U.S. 
cities. ^ , \ 

For major compilations of background information and long bibliographies, see 
two major papers from the Center for Development Technology: J.P. Singh and 
R.P. Morgan, Educational Electronic Information Dissemination and Broadcast 
Services: History, Current Infrastructure* and Public Broadcasting Requirements , 
Washington University, August 1971; and J.R. DuMolin, Instructional Television 
Utilization in the United States , Washington University, October 1971. — ~ 
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The Midwest Program for Airborne Television Instruction (MPATI) is 
generally acknowledged as having been significantly productive. In some 
foreign countries— Japan, the United Kingdom, Belgium, Netherlands, 
others— television is an Important component of the national school 
instructional program. And, yet, In the United States generally, 
television is now playing a trivial role in school instruction. In the 
Nation as a whole it probably occupies only a few of the 1,000 or so 
school instructional hours with which each of our children are provided 
each year. The Nation spends an average of about $800 per child for 
its school population of more than 50 million pupils. But not more 
than several dollars of the annual outlay per child is for television 
or sound film instruction. In St. Louis last year, for example, the 
City school system allocated only $100,000 of its total budget to the 
local ETV station for television programs for schools, and only a 
miniscule portion of its budget for television receivers and maintenance. 

A survey revealed tiny use of the programs due to schedule difficulties, 
program quality, lack of previews, and Inadequacy in numbers of sets. 

The City has now eliminated most of its support payment. 

Thus the seeming paradox: an alleged great innovation for school 
Instruction which, however, school personnel do not use. 

The explanation has two main strands. First, our Nation has not a. 
school system, but more than 20,000 systems, each of them in significant 
degree an independent decision-making unit. And, beyond this, the 
individual teachers and faculties have considerable decision-making 
power as regards instruction in their individual classrooms. Introduction 
of television instruction depends upon the decisions of these education 
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establ ishments and individuals. The decisions, that is, depend upon the 
teachers individually and in each school: their knowledge of the 
innovation; their opinions of television instruction in its various 
aspects; their views on how it can or cannot be woven into their 
instructional schemes; the schedules of their classes and of the program 
broadcasts; their concerns and fears for job performance, security, and 
rewards; their prior training; etc. The decisions also depend upon the 
educational organizations— the professional associations, the unions, 
and the state, local and Federal governmental bureaucracies. 

Second, the innovation is a very new and immature one, despite the 
fact that the television phenomenon was introduced more than a generation 
ago. Some of the instructional television programs may be very good, 
but some are horrible. Program libraries are small. Teacher access to 
previews, necessary in order to meld the TV program into the overall 
instruction effort, is so poor as to insult. Some of the hardware has 
been developed and is available, but some is non-existent or subject 
to frequent breakdown. Compatibility problems are numerous in tapes, 
players, wavelengths, etc. Broadcast program scheduling is extra- 
ordinarily inconvenient for teachers and schools. Institutional 
arrangements for teacher security have not been developed. Teacher 
introduction to and training in the new devices and materials are 
primitive or not conveniently available. Investment and current costs 
are high and, with rapidly changing technology, can be wasted in a 
premature or erroneous decision. 

There is no real paradox in the facts of an innovation of great 
potential and yet small utilization. As the instructional television 
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innovatlon Is revolutionary, immature, costly, and not well understood 
(all of these things it is) and as the economic and societal sector 
upon which it impinges is mammoth, complex, traditional, and bureau- 
era ti zed (which it Is), then we should expect that the rate of develop- 
ment, adoption and diffusion of the innovation may take years and 
even decades. [$ee»for example, A.P. Usher, History of Mechanical 
Invention and S. Gilfillan, Invention of the Ship and Sociology of Invention] . 

Research Strategy 

From this vantage point on we are led to strategy and design for 
analyzing and projecting the development of television instruction. 

We shall visualize stages and sequence in development. At each point 
In time, adoption and diffusion will depend upon: (a) the particular 

technological and economic characteristics of the television packages 
actually available, and (b) receptivity by individual teachers and the 
educational establishment at that time. There is need for flexibility, 
creative use, and learning in how to use the Instructional TV. Further 
development of the innovation will in some cases depend upon successful 
results In prior stages of use. 

The following is a summary map of the stages, sequence, and 
equipment packages which are discussed In detail in the subsequent pages. 

As noted earlier, we give only a few comments on satellite broadcasts 
and special areas. These are to be discussed in detail in subsequent 
papers. 
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Purpose: Experimentation and learning by classroom teachers. 
Equipment: Package A. In each school 1 mobile TV set and 
1 mobile video tape recorder /player (VTR) per 5 rooms; tape 
library; other Items. 

Stage II 

Approximately 1974 onward. Depends on successful Stage I. 

In substantial degree, full scale use of television instruction 
in individual schools, averaging 20 percent of classroom time. 

I 

Continued development of program material and incorporation in 
formal classroom and individualized instruction. 

Equipment Systems: 2 Alternatives 

—Package A expanded to provide a TV receiver and VTR in 

Vi 

each room, a large school tape library and certain ether 
items. 

—Or Package 8 plus Package C. Package 8 is a school wire 
(closed circuit) network to a TV set in each room. 

Package C is an active school head-end facility equipped 
with VTR's, tape library, and other items, which sends 
multiple programs on the school wire network to rooms, 
on request or according to schedule. 

Stage III 

Approximately 1976 onward. This stage might occur without 
Stage II, but Its entrance depends on successful Stage I. 

Full scale use of television instruction, up to 20 percent 
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of class time as In Stage II. But programs are provided by 
the city school district from a centralized head-end facility 
to all schools. 

Equipment: All alternatives require Package B, the school wire 
network to a TV set in each room. There are 3 alternatives 
for feeding programs to the school wire network and TV sets: 

—Package D: a 4-channel ITFS broadcast system with 
centralized school district origination of programs, plus, 
at each school, an active head-end facility (like Package 
C, but of reduced size and activity) to record programs 
and provide delayed play as needed by schedules. 

—Package E: 4- Instructional channels on a city CATV 
system, with centralized school district origination of 
programs and active school head-ends, as immediately 
above. 

—Package F: a 40-channel school cable system connecting 
all schools and school district headquarters. The district 
head-end provides all programs. There are not active 
school head-ends, since the numerous program repetitions 
accommodate diverse school schedules without recording 
and delayed play. 

Stage IV 

Approximately 1977 onward. Builds upon previous stages. 

A substantial degree of satellite relay of Instructional 
broadcasts to the head-ends of city school districts or of 
schools. These programs supplant some or all of the cities 1 
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program origination activity of Stage III or the school 
origination of Stage II. 

Equipment: Package G is a multichannel satellite system 
which relays to city head-ends. From there the signal 
travels to schools on a city cable network and to rooms on 
each school's cable network. Thus Package G substitutes 
for the city systems of Stage III. Package H Is a multi- 
channel satellite which relays directly to school head-ends. 

The signals are carried to rooms on each school's cable network. 
Thus Package G substitutes for the Individual school systems 
of Stage II. 
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3. Stage I, Experimentation and Learning by Teachers 
The Initial Condition 

We have said that a crucial question Is the role and attitudes or 
teachers and of the school establishment, that they will continue to 
control education and that their preferences will greatly condition 
what can and will happen. One corollary Is that class schedules will 
continue to be non-uniform among schools In a city, and even more so 
over larger areas. Another corollary, as previously noted, Is that 
electronic programs will be used only if Individual teachers: know 
what they are; believe they are useful; have the necessary hardware 
and software; know how to use them; can incorporate them into their 
notions of good education; can experiment, learn, and revise; and 
believe that the innovations promote (or at least do not threaten) 
teacher performance, security, and status. 

A period of at least several years of discretionary experimentation 
and trial by Individual teachers Is necessary before the majority of 
teachers schools would learn how to use electronic programs. Only then 
would they feed back "demand" to program creators to provide large 
numbers of programs for substantial use In schools. Such "demand," of 
course, would be subject to schooi administrators' and boards' views on 
propriety, costs, and total budgets. Let us assume that electronic 
programs are potentially a great Innovation for educational performance, 
i.e. , for quality and efficiency. Then the question is how to bring 
teachers and the school establishment to an appropriate state of knowledge, 
cognizance, preparation and attitude, subject, of course to the cost 
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constraints which operate In most school districts. 

At this time and for the next few years— Stage I of the television 
innovation— the Innovation package most needed and needed most urgently 
Is not that which educates students but rather that which educates 
teachers and supervisors. 

Package A 

We suggest that the preferred innovation package In Stage I Is not 
the ETV stations or ITFS, which presently are receiving the major 
attention. Rather, It is the provision of mobile video recorder/players 
and associated TV sets, tapes and cameras, etc. in each school. The 
purpose would be to permit teachers to play and experiment with the new 
toy— educational television programs subject to teacher discretion in 
schedule, timing, handling, and methods of use. 

Costs 

Visualize a city- school district of 150,000 students as conceived 
by Michael Sovereign [ Cost Studies of Educational Media Systems , 3 
volumes. General Learning Corporation, 1968. ERIC Oocument 
Reproduction Service.] It has 136 elementary schools of 600 students 
and 46 secondary schools of 1400 students. Provide for each school 
and the school district headquarters the following research-development- 

leaming package, which we'll name "package A." 
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Table I: Package A 

School 

Elementary Secondary District 

(20 rooms) (50 rooms) Overal 1 



No. 

TV sets, B and W, 0 $150 4 

Video players-recorders @ $700 4 

Mobile carts for above @ 300 4 

Program tape library, 

20 minutes ea. @ $13 250 

Tape storage cabinets 0 $300 3 

Portable video camera @ $400 * 1 

Totals 



Per Student 

Annual cost for maintenance, 

Interest, depreciation, etc.: 

1/3 of Initial cost 

Annual cost per student 

School district headquarters 

Totals 



Cost 


No. 


Cost 




$ 600 


10 


$1,500 




2,800 


10 


7,000 




1,200 


10 


3,000 




3,250 


350 


4,550 




900 


4 


1,200 




400 


2 


800 




$9,150 

$15.25 




$18,050 

$12.90 


$14.47 


$3,050 




$6,017 




$5.09 




$4.30 


$4.83 


.15 




.15 


.15 


$5.24 




$4.45 


$4.98 



(Source: Appendix) 

At the city-school district level package A provides a small black 
and white video studio (at $3,000), a film chain unit for converting films 
and slides to video cassette tape ($10,000), a couple of high speed video 
tape duplicators, and a staff member (at $8,000 per year). In annual 
equivalents, such school district costs add only about 15 cents per 
student per year. 

Thus, the total cost In the aggregate of elementary and secondary 
schools and district spread over the 150,000 students would be roughly 
$5 per student per year. This compares with the average U.S. school 
budget of about $800 per student, of which roughly $500 goes for teachers 




